We provide data supporting the continued recognition of Cnemaspis affinis (Stoliczka) and Cnemaspis flavolineata (Nicholls) as separate species and restrict their distribution to Pulau Pinang, Penang for the former and the Titi Wangsa Range and Gunung Benom, Peninsular Malaysia for the latter. For the montane population of Cnemaspis from Bukit Larut, Perak, which has been referred to as both C. affinis and C. kendallii, we demonstrate that it is discretely diagnosable from all other Southeast Asian Cnemaspis on the basis of size and numerous color pattern and scale characteristics and for it we provide the new name Cnemaspis mcguirei sp. nov. Two new lowland, karst-dwelling species from isolated locations along the foothills of the Titi Wangsa and Timur ranges in northern Peninsular Malaysia are demonstrably differentiable from all other Southeast Asia Cnemaspis on the basis of color pattern and scale morphology and are described herein as Cnemaspis karsticola sp. nov. from Gunung Reng, Kelantan and Cnemaspis bayuensis sp. nov. from Kampung Bayu, Kelantan.
Introduction
The Southeast Asian radiation of the gekkonid genus Cnemaspis contains at least 23 nominal species ranging disjunctly from southern Vietnam (Grismer & Ngo 1997) , southwestern Cambodia (Grismer et al. 2008a ) and Thailand , southward through the Malay Peninsula and its associated islands Das & Leong 2004; Das & Grismer 2003; Grismer & Das 2006; Grismer et al. 2008b) to Singapore, Sumatra, Borneo and their associated islands (Das 2005; ). Recent and ongoing field studies are just now beginning to reveal the surprising diversity hidden within this group. Within the last five years alone, 16 new species have been described Das 2005; Das & Grismer 2003; Das & Leong 2004; Grismer & Das 2006; Grismer & Ngo 2007; Grismer et al. 2008b ) and at least nine more are in preparation (Grismer et al. in prep) .
Cnemaspis are relatively small, cryptically colored, microhabitat specialists inhabiting primary and old secondary rainforests. They are inherently difficult to find and collect in that they are agile, secretive, and generally restrict their movements to the shaded surfaces of rocks, trees and caves during the day and/or they are nocturnal. Additionally, their restrictive body plan of having broad, flattened heads; large, somewhat forward the left side of the body where appropriate: snout-vent length (SVL), taken from the tip of snout to the vent; tail length (TL), taken from the vent to the tip of the tail, original or regenerated; tail width (TW), taken at the base of the tail immediately posterior to the postcloacal swelling; forearm length (FL), taken on the dorsal surface from the posterior margin of the elbow while flexed 90º to the inflection of the flexed wrist; tibia length (TBL), taken on the ventral surface from the posterior surface of the knee while flexed 90º to the base of the heel; axilla to groin length (AG), taken from the posterior margin of the forelimb at its insertion point on the body to the anterior margin of the hind limb at its insertion point on the body; head length (HL), the distance from the posterior margin of the retroarticular process of the lower jaw to the tip of the snout; head width (HW), measured at the angle of the jaws; head depth (HD), the maximum height of head from the occiput to the throat; eye diameter (ED), the greatest horizontal diameter of the eye-ball; eye to ear distance (EE), measured from the anterior edge of the ear opening to the posterior edge of the eye-ball; eye to snout distance (ES), measured from anteriormost margin of the eye-ball to the tip of snout; eye to nostril distance (EN), measured from the anterior margin of the eye-ball to the posterior margin of the external nares; inner orbital distance (IO), measured between the anterior edges of the orbit; ear length (EL), the greatest horizontal distance of the ear opening; and internarial distance (IN), measured between the nares across the rostrum. Additional character states evaluated were numbers of supralabial and infralabial scales counted from below the middle of the orbit to the rostral and mental scales, respectively; size and number of postmental scales contacting the metal; the texture of the scales on the anterior margin of the forearm; the number of paravertebral tubercles between limb insertions counted in a straight line immediately left of the vertebral column; the presence or absence of a row of enlarged, widely spaces, spinose tubercles along the ventrolateral edge of the body between the limb insertions; the number of subdigital lamellae beneath the fourth toe counted from the base of the first phalanx to the claw; the total number of precloacal pores, their orientation and degree of separation; the degree and arrangement of body and tail tuberculation; the relative size and morphology of the subcaudal scales, subtibial scales, and submetatarsal scales beneath the first metatarsal; the number of precloacal tubercles on each side of the tail base; the presence or absence of large, dark, isolated, round spots on the nape and anterior portion of the body; the presence or absence and color of dorsal blotching on the head, body, limbs, and tail; the presence or absence and position of ocelli in the shoulder region; coloration of dorsal body blotches; coloration of gular and abdominal region; the presence or absence of wide, dark bands on an original tail; and the coloration of the posteriormost 25% of the tail.
Some of the information on character states and their distribution in other species was obtained from Bauer and Das (1998) , Cox et al. (1998) , Das (2005) , Das and Bauer (1998) , Das and Grismer (2003) , De Rooij (1915) , Dring (1979) , Grismer and Chan (2008) ; Grismer and Das (2006) , Grismer and Ngo (2007) , Grossmann and Tillack (2001) , Manthey and Grossmann (1997) , Nicholls (1949) , Rösler (1981) , Smith (1935) , Taylor (1963), and Wermuth (1966) . These data were added to an expanded and revised data set of Grismer et al. (2008b : Table 1 ). Additional specimens examined are listed in the appendix. Institutional abbreviations follow Leviton et al. (1985) , except we retain ZRC for USDZ, following conventional usage. DWNP refers to the Department of Wildlife and National Parks collection, Krau, Pahang, West Malaysia; LSUHC refers to the La Sierra University Herpetological Collection, La Sierra University, Riverside, California, USA; LSUDPC refers to the La Sierra University Digital Photo Collection; HC refers to the Herpetological Collection of the Universiti Kebangsaan Malayia, Bangi, Selangor; and UNS refers to the University of Natural Sciences, Ho Chi Minh City, Vietnam.
Systematics

Cnemaspis affinis (Stoliczka)
Pinang Island Rock Gecko Figure 2 Cyrtodactylus affinis Stoliczka, F. 1870:167 Diagnosis. Adult males reaching 50.8 mm SVL, adult females reaching 48.1 mm SVL; 8-11 supralabials; 8-10 infralabials; large, lateral, postmentals separated at midline by one or two smaller postmentals; forearm, subtibials, ventrals, subcaudals, and dorsal tubercles keeled; 20-24 paravertebral tubercles; tubercles on flanks, relatively small, not linearly arranged; ventrolateral caudal tubercles present anteriorly; caudal tubercles encircle tail; lateral, caudal tubercles absent from lateral, caudal furrow; median, subcaudal row not enlarged or keeled; femoral pores absent; discontinuous row of 4-6 precloacal scales bearing pores; 1-3 postcloacal tubercles; shield-like subtibials absent; enlarged, metatarsal scales absent; 25-32 subdigital lamellae on fourth toe; light markings on flanks; dark shoulder patch enclosing a white to yellow ocellus; prominent, wide, yellow to white, postscapular band; distinct, dark, caudal bands present; subcaudal region pigmented, not immaculate. These differences are summarized across all Southeast Asian species in Grismer et al. (2008b :Table 1) .
TERMS OF USE
This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. Description. Head oblong in dorsal profile, moderate in size, somewhat narrow, flattened, distinct from neck; snout short, slightly concave in lateral profile; postnasal region constricted medially, flat; scales of rostrum weakly keeled, raised, slightly larger than those on occiput; low, rounded, supraorbital ridges; shallow frontorostral sulcus; canthus rostralis nearly absent, smoothly rounded; eye large; extra-brillar fringe scales largest anteriorly; pupil round; ear opening oval, taller than wide; rostral slightly concave, usually divided dorsally by longitudinal groove; rostral bordered posteriorly by supranasals and 1-3 small, azygous scales and laterally by first supralabials; 8-11 raised supralabials of similar size; 8-10 infralabials, decreasing in size posteriorly; nostrils elliptical, oriented posterodorsally; bordered posteriorly by small, granular, postnasal scales; mental large, triangular, bordered posteriorly by two, large, lateral postmentals that are separated medially by 1-3 smaller mental scales; gular scales granular, slightly raised; throat scales weakly keeled, flat, oriented vertically. Body slender, elongate; small, keeled, dorsal scales equal in size throughout body, intermixed with several large, multicarinate tubercles more or less transversely arranged; tubercles extend from occiput to base of tail; tubercles on flanks not greatly enlarged, moderate in size; pectoral and abdominal scales weakly keeled, flat, slightly elongate, imbricate, equal in size throughout; ventral scales slightly larger than dorsals; five or six precloacal scales bearing pores in males arranged in a chevron, separated medially by one or two intervening scales lacking pores; precloacal depression absent; femoral pores absent; forelimbs moderately long, slender; dorsal scales of brachium slightly raised, weakly keeled; dorsal scales of forearm same size as brachials, imbricate, those on anterior margin keeled; ventral scales of brachium smooth, rounded, juxtaposed; scales beneath forearm, smooth, flat, slightly raised; palmar scales smooth, juxtaposed, raised; digits long with an inflected joint; claws recurved; subdigital lamellae unnotched; lamellae beneath first phalanges slightly widened; no interdigital webbing; fingers increase in length from first to fourth with fourth and fifth equal in length; hind limbs slightly longer and thicker than forelimbs; dorsal scales of thigh smooth, slightly raised, juxtaposed; scales of anterior margin of thigh weakly keeled; ventral scales of thigh weakly keeled; subtibial scales weakly keeled, flat, imbricate, with no enlarged anterior row; plantar scales smooth, juxtaposed, raised; no enlarged submetatarsal scales beneath first metatarsal; digits elongate with an inflected jointed; claws Coloration. Dorsal ground color grey to brown; paired white markings on occiput; dark pre-and postorbital stripes, latter extending onto nape; medial, white marking on nape followed by distinct, large, black shoulder patches in males usually enclosing a yellow ocellus anteriorly and edged posteriorly by an obscure yellow, postscapular band (absent in juveniles); irregularly shaped, paravertebral, white markings on dorsum extending to base of tail and confluent with transversely elongate, distinct, yellow markings on flanks; dark, poorly defined, paravertebral blotches extending from nape to anterior portion of tail, alternating with light paravertebral markings; dark blotches on flanks alternating with yellow, transverse markings; brown and dull white bands encircle tail; irregularly shaped, dark and light markings on limbs; dark and light bands encircling digits; ventral surfaces of head, body, and limbs dull beige, immaculate; subcaudal region pigmented, not immaculate; females slightly less boldly marked. There is no sexual dimorphism in color pattern.
Distribution. Cnemaspis affinis is considered here to be endemic to Pulau Pinang, Penang. It has been collected at Bukit Western (= Penang Hill), Moongate Trail, and Telok Bahang.
Material examined. Paratypes. Collection locality, date and time of collection, and collectors of the paratypes are the same as that for the holotype. ZRC 2.6760 and LSUHC 9073 are males and ZRC 2.6761 is a female.
Diagnosis. Cnemaspis bayuensis differs from all other Southeast Asian species of Cnemaspis in having the unique combination of adult males reaching 46.1 mm SVL, adult females reaching 45.2 mm SVL; 9-10 supralabials; large, lateral postmentals separated at midline by 1-3 smaller postmentals; eight or nine infralabials; forearm, subtibials, ventrals, subcaudals, and dorsal tubercles keeled; 25-30 paravertebral tubercles; tubercles on flanks, relatively small and not linearly arranged; lateral caudal tubercles may or may not be within lateral caudal furrow; ventrolateral caudal tubercles present anteriorly; median subcaudal row not enlarged or keeled; subcaudals keeled; two postcloacal tubercles; femoral pores absent; discontinuous or continuous row of 5-9 precloacal scales bearing pores; subtibial scales not shield-like; no enlarged submetatarsal scales; 27-30 subdigital lamellae on fourth toe; no distinct, large, dark spots on neck; no dark shoulder patch enclosing ocelli; no light, postscapular band; white markings on flanks; indistinct, dark, caudal bands; subcaudal region pigmented, not immaculate. These differences are summarized across all Southeast Asian species in Grismer et al. (2008b: Table 1) .
Description of holotype. Adult male; SVL 45.1 mm; head oblong in dorsal profile, moderate in size (HL/ SVL 0.25), somewhat narrow (HW/SVL 0.17), flattened (HD/HL 0.42), distinct from neck; snout short (ES/ HL 0.49), slightly concave in lateral profile; postnasal region constricted medially, flat; scales of rostrum weakly keeled, slightly raised, larger than similarly shaped scales on occiput; low, supraorbital ridges; no frontorostral sulcus; canthus rostralis nearly absent, smoothly rounded; eye large (ED/HL 0.22); extra-brillar fringe scales largest anteriorly; pupil round; ear opening oval, taller than wide; rostral slightly concave, dorsal 80% divided by longitudinal groove; rostral bordered posteriorly by supranasals and one small, azygous scale and laterally by first supralabials; 10R, 9L raised supralabials of similar size; 9R, 8L infralabials, slightly decreasing in size posteriorly; nostrils elliptical, oriented posterodorsally; bordered posteriorly by small, gran-TERMS OF USE This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. ular, postnasal scales; mental large, triangular, bordered posteriorly by three large postmentals, outer two largest, not contacting medially; gular scales slightly raised, weakly keeled; throat scales larger, keeled. Body slender, elongate; small, keeled, dorsal scales equal in size throughout body, intermixed with several large, multicarinate tubercles more or less randomly arranged; tubercles extend from occiput to base of tail; tubercles on flanks not enlarged, moderate in size; 27 paravertebral tubercles; pectoral and abdominal scales strongly keeled, not elongate, same size throughout; abdominal scales slightly larger than dorsals; eight continuous, precloacal scales bearing pores arranged in a chevron; precloacal depression absent; femoral pores absent; forelimbs moderately long, slender; dorsal scales of brachium not raised, weakly keeled; dorsal scales of forearm keeled, slightly raised; ventral scales of brachium and forearm smooth, raised, juxtaposed; palmar scales smooth, juxtaposed, raised; digits long with an inflected joint; claws recurved; subdigital lamellae unnotched; lamellae beneath first phalanges granular proximally, widened distally; lamellae beneath phalanx immediately following inflection granular, lamellae of distal phalanges wide; interdigital webbing present; fingers increase in length from first to fourth with fourth and fifth equal in length; hind limbs slightly longer and thicker than forelimbs; dorsal scales of thigh keeled, raised, juxtaposed; scales of anterior margin of thigh keeled; ventral scales of thigh weakly keeled; subtibial scales keeled, flat, imbricate, with no enlarged anterior row; plantar scales smooth, juxtaposed, raised; no enlarged submetatarsal scales beneath first metatarsal; digits elongate with an inflected jointed; claws recurved; subdigital lamellae unnotched; lamellae beneath first phalanges not granular proximally but wider distally; lamellae beneath phalanx immediately following inflection granular, lamellae of distal phalanges wide; interdigital webbing present; toes increase in length from first to fourth with fourth being slightly longer than fifth; 29 subdigital lamellae on fourth toe; dorsal caudal scales arranged in segmented whorls, flat anteriorly, weakly keeled, juxtaposed; shallow middorsal furrow; deeper, single lateral furrow; no enlarged, median subcaudal scales; subcaudal scales keeled; no median row of enlarged, keeled subcaudal scales; caudal tubercles do not encircle tail; caudal tubercles may or may not be present in lateral furrow; two enlarged, postcloacal tubercles on lateral surface of hemipenial swellings at base of tail; tail 0.82% of SVL, TERMS OF USE This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. Fig. 2) . Dorsal ground color brown; head and body overlain with irregularly shaped dark spots; light markings on occiput; rostrum yellowish with dark streaks; single, thin, dark, postorbital stripes extending onto nape but not contacting medially; dark, anteriorly projecting, triangular marking between them; paravertebral, white markings on nape followed by distinct, white, alternating, paravertebral blotches extending to base of tail; distinct, transversely elongate, white markings on flanks; diffuse brown and mottled white bands encircle tail; irregularly shaped, dark and light markings on limbs; dark and light, diffuse bands encircling digits; gular region with faint, brown, reticulate pattern; ventral surfaces of body and limbs dull beige, immaculate, darkening laterally; subcaudal region suffused with pigment. There is no sexual dimorphism in color pattern.
Variation. Paratypes approach the holotype in coloration and pattern (Fig. 3) . ZRC 2.6761 is darker overall with distinct, dark blotches on the body and thin, elongate, white markings on the flanks. Subcaudal keeling is faint in the holotype, but prominent in the paratypes. ZRC 2.6760-61 show evidence of diffuse caudal banding which is not present in the holotype or LSUHC 9073. The tail is 1.20% of the SVL in ZRC 2.6760 and 1.34% of the SVL in ZRC 2.6761. Morphometric variation and variation in scalation is presented in Table  1 .
Distribution. Cnemaspis bayuensis is known only from the Gua Bayu Cave region at Kampung Bayu, Kelantan, Peninsular Malaysia (Fig. 1) .
Natural History. Cnemaspis bayuensis is a saxicolous species that appears to be restricted to the cone karst outcroppings of the Gua Bayu region surrounding the village of Bayu. Here, specimens were found during the day along the periphery of the karst formations as opposed to being deep within the cave systems. Specimens were seen in cracks ( Fig. 4) as well as on the cave walls and ceilings as high as 5 m above the ground. One specimen (ZRC 2.6760) was found on the side of an isolated piece of karst on the forest floor. Nine individuals were observed and all matched the coloration of the substrate upon which they were sitting. ZRC 2.6760 was nearly black, matching the color of the lichen on the isolated karst fragment on which it was collected. Approximately 10 m away on the nearly white cave wall, the very light-colored holotype (ZRC 2.6759) was collected. The color pattern of all Cnemaspis lightens significantly at night, however, it is not known how the color pattern of this species may change. ZRC 2.6761 was a gravid female carrying two eggs.
Etymology. The specific epithet bayuensis is in reference to the type locality of Kampung Bayu. The Latin suffix -ensis is a derivation meaning "from" or "inhabiting" and renders the specific epithet an adjective that must be in grammatical accord with the gender of Cnemaspis.
Material examined. Kelantan: Kampung Bayu LSUHC 9070-73 (type series).
Cnemaspis flavolineata (Nicholls)
Titi Wangsa Rock Gecko Figure 2 Cnemaspis flavolineatus Nicholls, L. 1949:47 TERMS OF USE This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited.
Diagnosis. Adult males reaching 40.2 mm SVL, adult females reaching 41.2 mm SVL; 8-10 supralabials; 7-10 infralabials; large, lateral postmentals separated at midline by one or two smaller postmentals; forearm scales, subtibials, ventrals, subcaudals, and dorsal tubercles keeled; 22-24 paravertebral tubercles; tubercles on flanks, relatively small, not linearly arranged; lateral caudal tubercles within lateral caudal furrow; ventrolateral caudal tubercles present anteriorly; median subcaudal row not enlarged; no enlarged, keeled, row of median subcaudals; caudal tubercles encircle tail; femoral pores absent; continuous row of five precloacal, pore-bearing scales; two or three postcloacal tubercles; subtibials not shield-like; no enlarged, metatarsal scales; 23-26 subdigital lamellae on fourth toe; no distinct, large, dark spots on neck; no white markings on flanks; no dark shoulder patch enclosing ocelli; no light, postscapular band; distinct, dark, caudal bands absent; subcaudal region pigmented, not immaculate.
Description. Head oblong in dorsal profile, moderate in size, somewhat narrow, flattened, distinct from neck; snout short, slightly concave in lateral profile; postnasal region constricted medially, flat; scales of rostrum keeled, raised, slightly larger than those on occiput; supraorbital ridges weak; shallow frontorostral sulcus; canthus rostralis nearly absent, smoothly rounded; eye large; extra-brillar fringe scales largest anteriorly; pupil round; ear opening oval, taller than wide; rostral slightly concave, usually divided dorsally by longitudinal groove; rostral bordered posteriorly by supranasals and 1-3 small azygous scales and laterally by first supralabials; 8-10 raised supralabials of similar size; 8-10 infralabials, decreasing in size posteriorly; nostrils elliptical, oriented posterodorsally; bordered posteriorly by small, granular, postnasal scales; mental large, triangular, bordered posteriorly by two, large, postmentals separated medially by two smaller scales; gular and throat scales keeled, raised.
Body slender, elongate; small, keeled, dorsal scales equal in size throughout body, intermixed with several large, multicarinate tubercles more or less randomly arranged; tubercles extend from occiput to base of tail; tubercles on flanks not enlarged, moderate in size; pectoral and abdominal scales keeled, raised, slightly elongate, subimbricate, equal in size throughout; ventral scales slightly larger than dorsal scales; five precloacal, pore-bearing scales not separated medially by intervening scales; precloacal depression absent; femoral pores absent; forelimbs moderately long, slender; dorsal scales of brachium raised, keeled; dorsal scales of forearm same as brachials, those on anterior margin keeled; ventral scales of brachium raised, juxtaposed; scales beneath forearm, raised, keeled, juxtaposed; palmar scales smooth, juxtaposed, raised; digits long with an inflected joint; claws recurved; lamellae beneath first phalanges granular proximally, widened distally; lamellae beneath phalanx immediately following inflection granular, lamellae of distal phalanges wide; interdigital webbing present; fingers increase in length from first to fourth with fourth and fifth equal in length; hind limbs slightly longer and thicker than forelimbs; dorsal scales of thigh keeled, raised, juxtaposed; scales of anterior margin of thigh keeled; ventral scales of thigh raised, keeled; subtibial scales keeled, raised with no enlarged, anterior row; plantar scales smooth, juxtaposed, raised; no enlarged, submetatarsal scales beneath first metatarsal; digits elongate with an inflected jointed; claws recurved; lamellae beneath first phalanges granular proximally, widened distally; lamellae beneath phalanx immediately following inflection granular, lamellae of distal phalanges wide; interdigital webbing weak; toes increase in length from first to fourth with fourth and fifth equal in length; 23-26 subdigital lamellae on fourth toe; caudal scales arranged in segmented whorls; anterior, dorsal, caudal scales raised, keeled, juxtaposed; shallow middorsal caudal furrow; deeper, single lateral furrow; no enlarged, median subcaudal scale row; subcaudal scales keeled; no median row of enlarged, keeled, subcaudal scales; a paravertebral and lateral longitudinal row of large, keeled caudal tubercles on either side of midline; tubercles within anterior one-third to one-half of lateral furrow; ventrolateral row of caudal tubercles anteriorly, fading posteriorly; transverse tubercle rows encircle tail; two or three enlarged postcloacal tubercles on lateral surface of hemipenial swellings at base of tail; tail 1.3% of SVL.
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Zootaxa 1931 © 2008 Magnolia Press · 11 THREE NEW MALAYSIAN CNEMASPIS Coloration. Dorsal ground color yellow-brown to olive-brown overlain by faint, orange reticulum in juveniles; small dark and light markings on top of head with a thin, black, interorbital bar; faint, dark lines radiating out from eye; paired, dark markings on nape followed by small, dark, paravertebral blotches alternating with diffuse yellowish blotches extending to base of tail; many specimens have a wide, yellowish, vertebral stripe extending from nape onto anterior portion of tail; yellow blotches on flanks tend to be transversely arranged in specimens with vertebral stripe but more randomly arranged in specimens lacking stripe; black shoulder patches absent; no distinct, white to yellow postscapular band; very faint, dark and light bands encircling tail; irregularly shaped, dark and light markings on limbs; faint, dark and light bands encircling digits; ventral surfaces of head, body, and limbs dull beige, immaculate; subcaudal region darker, pigmented, not immaculate; juveniles more boldly marked. There is no sexual dimorphism in color pattern.
Distribution. Cnemaspis flavolineata is known from the Titi Wangsa Range at Cameron Highlands, Pahang (Lim et al. 2002; Manthey & Grossmann 1997 ) and Fraser's Hill, Pahang (Leong & Lim 2003) . It also occurs on Gunung Benom, Pahang (Grandison 1972) along the western flank of the Titi Wangsa Range approximately 38 km east of Fraser's Hill (Fig. 1) .
Remarks. The original description of Cnemaspis flavolineata (Nicholls 1949 ) was based on an immature male (SVL 27.7 mm) from Fraser's Hill, Pahang thought to be unique in having a pentagonal mental scale and a yellow vertebral stripe. Dring (1979) noted that mental scale morphology varied considerably in the southern Thai populations of Cnemaspis which prompted him to consider C. flavolineata a junior synonym of C. affinis. Additionally, we have seen both stripped and unstriped individuals of C. flavolineata (Fig. 2) . However, as detailed below, there are numerous other differences in scalation and color pattern to justify the recognition of these lineages as separate species.
Material examined. Pahang: Cameron Highlands LSUHC 9110, HC 303, Fraser's Hill LSUHC 8079; Gunung Benom BM 1967.2781. 
This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. Paratypes. Collection locality, date and time of collection, and collectors of the paratypes are the same as that for the holotype. LSUHC 9054 is a male and ZRC 2.6763-64 are females. keeled, slightly raised, larger than similarly shaped scales on occiput; low, supraorbital ridges; no frontorostral sulcus; canthus rostralis nearly absent, smoothly rounded; eye large (ED/HL 0.20); extra-brillar fringe scales largest anteriorly; pupil round; ear opening oval, taller than wide; rostral slightly concave, dorsal 75% divided by longitudinal groove; rostral bordered posteriorly by supranasals and three small, azygous scales and laterally by first supralabial; 10R, 9L raised supralabials of similar size; 8 (R,L) infralabials, not decreasing in size posteriorly; nostrils elliptical, oriented dorsoposteriorly; bordered posteriorly by small, granular, postnasal scales; mental large, pentagonal, bordered posteriorly by two large postmentals meeting medially; gular scales slightly raised, weakly keeled; throat scales larger, keeled. Body slender, elongate; small, keeled, dorsal scales equal in size throughout body, intermixed with several large, conical, multicarinate tubercles more or less randomly arranged; tubercles extend from occiput to base of tail; tubercles on flanks large and conical; pectoral and abdominal scales weakly keeled, not elongate, same size throughout; abdominal scales slightly larger than dorsals; eight continuous precloacal, pore-bearing scales arranged in a chevron; precloacal depression present in males; femoral pores absent; forelimbs moderately long, slender; dorsal scales of brachium raised, keeled, juxtaposed; dorsal scales of forearm raised, keeled; ventral scales of brachium and forearm smooth, subimbricate; palmar scales smooth, juxtaposed, raised; digits long with an inflected joint; claws recurved; subdigital lamellae unnotched; lamellae beneath first phalanges somewhat granular proximally, widened distally; lamellae beneath phalanx immediately following inflection granular, lamellae of distal phalanges wide; interdigital webbing present; fingers increase in length from first to fourth with fourth and fifth equal in length; hind limbs slightly longer and thicker than forelimbs; dorsal scales of thigh keeled, juxtaposed; scales of anterior margin of thigh keeled; ventral scales of thigh weakly keeled; subtibials weakly keeled, flat, imbricate, with no enlarged anterior row; plantar scales smooth, juxtaposed, raised; no enlarged submetatarsal scales beneath first metatarsal; digits elongate with an inflected jointed; claws recurved; subdigital lamellae unnotched; lamellae beneath first phalanges not granular proximally but wider distally; lamellae beneath phalanx immediately following inflection granular, lamellae of distal phalanges wide; interdigital webbing present; toes increase in length from first to fourth with fourth being slightly longer than fifth; 27 subdigital lamellae on fourth toe; caudal scales arranged in segmented whorls; dorsal, caudal scales flat anteriorly, weakly keeled, juxtaposed; shallow middorsal caudal furrow; deeper, single lateral furrow; no enlarged, median subcaudal scales; subcaudal scales keeled; no median row of enlarged, keeled subcaudal scales; caudal tubercles do not encircle tail; caudal tubercles absent from lateral furrow; three enlarged, postcloacal tubercles on lateral surface of hemipenial swelling at base of tail; tail 1.31% of SVL, posterior one-half regenerated.
Coloration (in life, Fig. 2) . Dorsal ground color yellowish brown; head and body overlain with faded, irregularly shaped white markings; rostrum yellowish but lacking dark streaks; no dark, postorbital striping; three, dark, radiating, anteriorly projecting lines on occiput; five pairs of dark, paravertebral, markings extending from nape to base of tail; similar markings on flanks; no transversely elongate, white markings on flanks; irregularly shaped, dark and light markings on limbs; black and yellow, diffuse bands encircling digits; diffuse, alternating, light markings on top of tail; subcaudal region white, immaculate; regenerated portion of tail beige, immaculate.
Variation. The paratypes closely approach the holotype in all aspects of coloration and pattern (Fig. 5 ). There is no sexual dimorphism in color pattern. ZRC 2.6764 has a broken tail and the posterior half of the tail of LSUHC 9054 is regenerated. Morphometric variation and variation in scalation is presented in Table 2 .
Distribution. Cnemaspis karsticola is known only from the tower karst formation of Gunung Reng, Kelantan, Peninsular Malaysia (Fig. 1) .
Natural History. Cnemaspis karsticola is a saxicolous species believed here to be restricted to the karst outcropping of Gunung Reng. This is a large, isolated, tower karst formation situated along the east bank of the Pergau River at its junction with Batu Melintang. Gunung Reng reaches 200 m in elevation and contains one large, main cave with several entrances and at least eight other smaller caves. The base of the tower is undercut and numerous cracks and indentations accentuate and define its periphery (Fig. 6 ). Lizards were found during the day along the periphery of the karst formation and within cracks on the shaded surfaces of large, disconnected, karst boulders that have fragmented and fallen off the core. Lizards were not found deep within the larger cave system. Specimens were seen in cracks, on shaded overhangs, and on the cave walls no more than 2 m above the ground. Six individuals were observed and all reasonably matched the coloration of the substrate upon which they were sitting. It is not known how the color pattern of this species may change during the evening.
Etymology. The specific epithet karsticola comes from the word karst, a particular form of limestone outcropping and the Latin suffix colo that means to inhabit or to dwell in.
Material examined. Kelantan: Gunung Reng ZRC 2.6762-64, LSUHC 9054 (type series). Gonatodes affinis Laidlaw 1901:304; Boulenger 1903 Boulenger :148, 1912 Smith 1930 :16 Gonatodes kendalli Boulenger 1912 Cnemaspis kendallii (part) Das and Bauer 1998:13 Holotype. Diagnosis. Cnemaspis mcguirei differs from all other Southeast Asian species of Cnemaspis in having the unique combination of adult males reaching 65.2 mm SVL, adult females reaching 55.1 mm SVL; 7-9 supralabials; seven or eight infralabials; large, lateral postmentals separated at midline by one or two smaller postmentals; forearm scales, subtibials, ventrals, subcaudals, and dorsal tubercles keeled; 26-32 paravertebral tubercles; tubercles on flanks, relatively small, not linearly arranged; lateral, caudal tubercles within lateral caudal furrow; ventrolateral, caudal tubercles present anteriorly; median, subcaudal row not enlarged; subcaudals keeled; no keeled, median subcaudal row of enlarged scales; two or three postcloacal tubercles; femoral pores absent; discontinuous or continuous row of 5-10 precloacal, pore-bearing scales; subtibials not shieldlike; no enlarged, submetatarsal scales; 30-35 subdigital lamellae on fourth toe; no distinct, large, dark spots Description of holotype. Adult male; SVL 59.1 mm; head oblong in dorsal profile, moderate in size (HL/ SVL 0.25), somewhat narrow (HW/SVL 0.16), flattened (HD/HL 0.42), distinct from neck; snout short (ES/ HL 0.46), slightly concave in lateral profile; postnasal region constricted medially, flat; scales of rostrum keeled, raised, larger than conical scales on occiput; prominent, supraorbital ridges; shallow frontorostral sulcus; canthus rostralis nearly absent, smoothly rounded; eye large (ED/HL 0.20); extra-brillar fringe scales largest anteriorly; pupil round; ear opening oval, taller than wide; rostral slightly concave, dorsal 80% divided by longitudinal groove; rostral bordered posteriorly by supranasals and one small, azygous scale and laterally by first supralabials; 8 (R,L) raised supralabials of similar size; 7 (R,L) infralabials, decreasing in size posteriorly; nostrils elliptical, oriented posterodorsally; bordered posteriorly by small, granular, postnasal scales; mental large, triangular, bordered posteriorly by three postmentals, outer two largest; gular scales raised; throat scales larger and conical.
This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. Body slender, elongate; small, keeled, dorsal scales equal in size throughout body, intermixed with several large, multicarinate tubercles more or less randomly arranged; tubercles extend from occiput to base of tail; tubercles on flanks not enlarged, moderate in size; pectoral and abdominal scales strongly keeled, raised, slightly elongate, slightly larger posteriorly; abdominal scales slightly larger than dorsals; six continuous, precloacal, pore-bearing scales arranged in a chevron; precloacal depression absent; femoral pores absent; forelimbs moderately long, slender; dorsal scales of brachium raised, keeled; dorsal scales of forearm same as brachials; ventral scales of brachium smooth, raised, juxtaposed; scales beneath forearm, weakly keeled, raised; palmar scales smooth, juxtaposed, raised; digits long with an inflected joint; claws recurved; subdigital lamellae unnotched; lamellae beneath first phalanges granular proximally, widened distally; lamellae beneath phalanx immediately following inflection granular, lamellae of distal phalanges wide; interdigital webbing present; fingers increase in length from first to fourth with fourth and fifth equal in length; hind limbs slightly longer and thicker than forelimbs; dorsal scales of thigh keeled, raised, juxtaposed; scales of anterior margin of thigh keeled; ventral scales of thigh keeled; subtibials keeled, flat, imbricate, with no enlarged anterior row; plantar scales smooth, juxtaposed, raised; no enlarged submetatarsal scales beneath first metatarsal; digits elongate with an inflected jointed; claws recurved; subdigital lamellae unnotched; lamellae beneath first phalanges granular proximally, widened distally; lamellae beneath phalanx immediately following inflection granular, lamellae of distal phalanges wide; interdigital webbing present; toes increase in length from first to fourth with fourth and fifth equal in length; 33 subdigital lamellae on fourth toe; caudal scales arranged in segmented whorls; dorsal caudal scales raised, keeled, juxtaposed anteriorly; shallow middorsal caudal furrow; deeper, single lateral furrow; no enlarged, median, subcaudal scales; subcaudals keeled; no median row of enlarged, keeled, subcaudal scales; transverse tubercle rows do not encircle tail; caudal tubercles present in lateral furrow; two enlarged, postcloacal tubercles on lateral surface of hemipenial swelling at base of tail; tail 1.32% of SVL.
Coloration (in life, Fig. 2) . Dorsal ground color grey to brown; head and body overlain with irregularly shaped, dark blotches; light markings on top of head; dark, postorbital stripe extending onto nape contacting dark, anteriorly projecting, median stripe; medial, white marking on nape followed by distinct, large, black shoulder patches enclosing two yellow ocelli, one dorsal to forelimb insertion point and another anterior to forelimb insertion point; shoulder patch edged posteriorly by wide, postscapular band that is yellow laterally TERMS OF USE This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. Zootaxa 1931 Zootaxa © 2008 Magnolia Press · 17 THREE NEW MALAYSIAN CNEMASPIS and white medially; irregularly shaped, paravertebral, white markings on dorsum extending to base of tail; transversely elongate, distinct, yellow markings on flanks; diffuse brown and dull white bands encircle tail; irregularly shaped, dark and light markings on limbs; dark and light, diffuse bands encircling digits; ventral surfaces of head, body, and limbs dull beige, immaculate, darkening laterally; subcaudal region suffused with pigment, not immaculate.
Variation. Females (ZRC 2.6768-69) are generally less boldly marked than the holotype (Fig. 7) . The anterior shoulder ocellus in ZRC 2.6767 is faint and it has a completely regenerated, unicolor tail. Coloration in this species lightens considerably at night and the dark shoulder patch is reduced to a small, black spot enclosing only the dorsal ocellus. Morphometric variation and variation in scalation is presented in Table 3 . Boulenger (1903) reported on four specimens of Cnemaspis affinis from Namtok Sai Khao, Pattani, Thailand taken at approximately 800 m in elevation. He described them as having "a large black spot with a bright yellow 'eye' in the centre [a dark shoulder patch with an ocellus] and bordered posteriorly with the same shade, just behind the forelimbs [a postsacral band], these markings being far more conspicuous in the male than in the female". We have examined color, digital photographs of this series (BM 1903.4.15.11-14) and find them to be C. mcguirei.
Distribution. Cnemaspis mcguirei is known from the Bintang Range (Fig. 1) at Gunung Inas (Laidlaw 1901; Boulenger 1912) and Bukit Larut (Fig. 1) . We have examined an adult female (DWNP 1239) from Gunung Bubu, Perak, also part of the Bintang Range, that has all the diagnostic characters of the females of C. mcguirei from Bukit Larut and which we consider to belong to this species. The Bintang Range continues northward to the border of Thailand where it merges with the more extensive Titi Wangsa Range. From here, this mountain system continues further to the northeast as a series of smaller, parallel, north to south tending ranges, terminating just south of Pattani, Pattani Province. Namtok Sai Khao lies on the northeast perimeter of this range and represents the northernmost extent of the distribution of C. mcguirei. 
This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited. Natural History. Cnemaspis mcguirei is a upland species found in hill dipterocarp and lower montane forests which are periodically cloaked in cloud cover. Here, lizards are usually found on granite rocks not covered in moss (Fig. 8) or on the parts of the rocks where the moss is not growing. Only occasionally have we seen this species on logs although Boulenger (1903) noted they were common on tree trunks at Namtok Sai Khao. Lizards were commonly observed during the day on the edges of their crevice retreats or clinging upside down on the shaded, undersides of large rocks and would quickly run for deeper cover at the slightest provocation. At night, however, they would venture further out onto the rock surface and were easily approached. We have observed specimens abroad at night at Bukit Larut during heavy rain storms, resting in dry, open, rocky patches sheltered from water.
Etymology. This species is named in honor of Professor Jimmy A. McGuire for his extensive and insightful contributions into the evolutionary biology of some of the more complex components of the herpetofauna of Southeast Asia and for his tireless field work and observations at Bukit Larut which ultimately resulted in the discovery of other new species of amphibians and reptiles.
Material examined. Perak: Bukit Larut ZRC 2.6765-69 (type series); ZRC 2.5663-64; Gunung Bubu DWNP 1239. 
Discussion
Although the original description of Cnemaspis flavolineata (Nicholls 1949 ) lacked appropriate diagnostic characters to separate it from C. affinis, these species are clearly distinguishable based on the larger maximum SVL of C. affinis (50.8 mm vs. 41.2 mm); its absence of caudal tubercles in the lateral caudal furrow as opposed to their presence in C. flavolineata; its higher number of subdigital lamellae (25-32 vs. 23-26); its retention of distinct, dark, caudal bands as opposed to their near absence in C. flavolineata; and having a dark shoulder patch enclosing a yellow ocellus as opposed to lacking a shoulder patch in C. flavolineata (Fig. 2 ; Table 4 ). Cnemaspis mcguirei can be distinguished from C. affinis with which it has been confused (Laidlaw 1901; Boulenger 1912; Smith 1930) by its much longer, maximum SVL (65.1 mm vs. 50.8 mm); having more paravertebral tubercles (26-32 vs. 20-24) ; its presence of caudal tubercles in the lateral caudal furrow as opposed to their absence in C. affinis; having a distinctive, yellow to white, postscapular band as opposed to TERMS OF USE This pdf is provided by Magnolia Press for private/research use. Commercial sale or deposition in a public library or website is prohibited.
its absence in C. affinis; and having a dark shoulder patch enclosing two ocelli as opposed to one ocellus as in C. affinis (Fig. 2; Table 4 ). Additionally, C. mcguirei tends to have fewer infralabials (7-9 vs. 8-11) and a greater number of subdigital lamellae beneath the fourth toe (30-35 vs. 25-32) . Cnemaspis mcguirei has also been referred to as C. kendallii (Boulenger 1912; from which it can be distinguished by its longer maximum SVL (65.1 mm vs. 58.0 mm); having fewer supralabials (7-9 vs. 10-12); having precloacal pores as opposed to lacking them as in C. kendallii; lacking a single, median row of keeled subcaudals as opposed to having them as in C. kendallii; having caudal tubercles that do not encircle the tail as they do in C. kendallii; lacking an enlarged, median, subcaudal scale row as opposed to having one as in C. kendallii; having a greater number of subdigital lamellae beneath the fourth toe (30-35 vs. 18-23); having a dark shoulder patch enclosing ocelli as opposed to lacking a shoulder patch as in C. kendallii; and having a light, postscapular band as opposed to lacking a band as in C. kendallii (Fig. 2; Table 4 ). The two new karst-dwelling species, Cnemaspis bayuensis and C. karsticola, are similar in overall appearance and SVL but differ dramatically in a number of other characteristics. Cnemaspis karsticola has fewer supralabials (seven or eight vs. nine or ten); fewer infralabials (six or seven vs. eight or nine); has two, large postmentals contacting one another medially as opposed to having three of four much smaller postmentals as in C. bayuensis; has far fewer paravertebral tubercles (17-19 vs. 25-30) ; lacks dark stripes on the rostrum and a thin, dark postorbital stripes as opposed to having them as in C. bayuensis; and having a white, immaculate, subcaudal region as opposed to the pigmented subcaudal region in C. bayuensis (Fig. 2; Table 4 ). Additionally, these species occur in foothills associated with different mountain ranges, C. karsticola from karst formations fringing the Titi Wangsa Range and C. bayuensis from karst formations 87 km to the southeast embedded within the more spread out Timur Range (Fig. 1) . Given their trenchant differences in morphology and occurrence in separate mountain systems, it is likely these two karst-dwelling species, along with C. biocellata (Grismer et al. 2008b) , evolved independently. Cnemaspis biocellata, however, may be part of a group containing three other species (C. affinis, C. kumpoli, and C. mcguirei) that collectively span the Thai-Malaysia border and have a dark shoulder patch enclosing at least one yellow ocellus ( Fig. 9) . Cnemaspis flavolineata may also be a part of this group. Although it lacks the dark shoulder patch, it has the enlarged yellow tubercle that composes the center of the dorsal ocellus in the other species. This hypothesis will be addressed in a future phylogenetic analysis.
Although we believe we are still far from understanding the true diversity of Cnemaspis in Southeast Asia, we are hopeful that continued field work, combined with more exacting character analyses based on new characteristics will help unravel this very tractable situation. As with most secretive, microhabitat specialists, we believe the potential to discover additional species is high and that careful scrutiny of described species from well known regions will reveal even more diversity as indicated by the descriptions of C. mcguirei from Bukit Larut, Perak and C. flavigaster from the grounds of the well-studied Forest Research Institute Malaysia, Selangor . Additionally, as field researchers expand their directives into new areas and new environments (especially rocky habitats), new species of Cnemaspis will undoubtably be discovered. The most promising new habitats to be explored are the varied karst formations in Peninsular Malaysia that have been meticulously gazetted by Price (2001) . Thus far, we have only surveyed three of the 510 karst outcroppings documented in Peninsular Malaysia (Price, 2001) but have found new species in each one. Karst formations are numerous throughout the entire Malay Peninsula and much of Southeast Asia and a number of endemic species of other geckos (principally Cyrtodactylus) have been discovered amongst caves and outcroppings in Vietnam (Ziegler et al. 2003) , Cambodia (Grismer et al. in prep.) , Thailand (Bauer et al. 2002 Pauwels et al. 2004) , Myanmar (Bauer 2003) , and Borneo (Inger & King 1961) . Unfortunately many of these unique formations are being quarried away so it becomes incumbent upon field researchers to survey these systems in hopes of slowing this trend.
